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PTTTIPOSE- To highly intejtrate a semiconductor device thereby to eliminate a 
m^Sec-iog layer which is need.^ in a r.onvemional device by opposing l^'o 
or more chips on circuit surfaces, electrically connecting them w]th bumps, 
and stacking (secured superposed chips. _f 

CONSTITUTION: A chip la having a circuit section on the upper surface and 
a chip lb having a circuit section on Uie lower surface are opposed. A chip 
Za having a circuit section on the upper surface and a chip 2b having a circuit 
section on the lo^vcr surface are oppoS«L Electrodes are connected to each 
other The stackc-d chips of lower stage are connected by wirings 4 to the 
stacked chips of upper stage. Thus, it is highly integrated to ehtnmate a protect- 
ing layer which is needed in a conventional device. 
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Specification 



1. Title of the Invention 
Semiconductor device 

2 . Claim 

(1) A semiconductor device that has 

several laminated chips each of which is comprised of two or more 
chips bonded to each other such that active surfaces on which elements 
are formed by an electromechanical bonding means face each other and 
that are laminated by adhering together the opposite surfaces to the 
above-mentioned active surface of each of the above-mentioned chips, 

and wires that bond between the above-mentioned laminated chips. 

3. Detailed Explanation of the Invention 
(Industrial Field of Application) 

This invention pertains to a semiconductor device that laminates 
several semiconductor integrated circuit chips and is designed to 
achieve high performance and high integration. 
(Prior Art) 

Figure 2 is a plan that shows a semiconductor device by prior art, 
and Figure 3 is a section taken at line III -III in this plan. In the 
figures, (1) is a first integrated circuit chip, (2) is a second 
integrated circuit chip, (3) is a layer that protects the circuit part 
of (1) and fixes (1) to (2), (4) represents wires that form electrical 
contacts between the circuits of (1) and (2) , and (5) represents wire 
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bonding pads. 

Semiconductor devices by prior art are constructed as described 
above, and by the elements described above, are able to laminate any 
number of layers, increase the degree of integration, and be designed to 
achieve high integration. 
(Problems that the Invention is to Solve) 

Semiconductor devices by prior art such as described above have the 
problem that they have many restrictions in terms of circuit design. 
Namely, layer (3) for fixing the two laminated chips to each other and 
protecting the circuit part of the lower chip must be made of a 
substance that is nonconducting and has extremely little deformation due 
to causes such as heat. In addition, the only way to electrically 
connect the upper and lower chips is to connect pads (5) installed on 
the edge of the chips by wire bonding. 

This invention was designed to solve such problems. The purpose of 
this invention is to offer a semiconductor device that does not require 
a protective layer, and in addition, can exchange signals between 
laminated chips by a method other than wire bonding. 
(Means of Solving the Problems) 

The semiconductor device with which this invention is concerned has 
laminated chips fixed to each other in which the circuit surfaces of two 
or more chips face each other and that are electrically connected by 
connecting electrodes created on these circuit surfaces, and the above- 
mentioned laminated chips are laminated and connected electrically by 
wire bonding. 
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(Operation) 

In this invention, chips within the above-mentioned laminated chips 
are fixed to each other and signals exchanged between them by electrodes 
created at any desired location, the reverse surfaces of the chips are 
pasted and fixed to other above-mentioned laminated chips, and 
electrical signals are exchanged by wire bonding, 
(Working Examples) 

Figure 1 is a section that shows one working example of this 
invention in which the above-mentioned laminated chips are two laminated 
chips, (la) and (2a) are both chips that have a circuit part on their 
upper surface, and (lb) and {2b) are both chips that have a circuit part 
on their lower surface, (6) is an electromechanical bonding means that 
forms an electrical connection between the above-mentioned laminated 
chips and fixes these chips, and in this working example, use bumps, 
(7) indicates pads used for these bumps. (10) indicates the lower 
laminated chip and (20) indicates the upper laminated chip, (10) and 
(2 0) are electrically connected by wires (4) , and are fixed to each 
other by pasting together the reverse surfaces of the chips by a 
technique similar to die bonding. As a result, protective layer (3) 
required in devices by prior art is not required. 

Because the individual chips that comprise the above-mentioned 
laminated chips are electrically connected by bvimps, design of these is 
simplified compared to semiconductor devices by prior art. 

Moreover, in the working example described above, two stages of 
above-mentioned laminated chips were laminated, but higher integration 
can be achieved by laminating three or more stages. 
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In addition, the above-mentioned laminated chips also can be 
constructed using three or more chips. Figure 4 shows a section of a 
working example constructed by using three above-mentioned laminated 
chips . 

In addition, because the chips that comprise the above-mentioned 
laminated chips need not be fabricated by the same process, chips 
fabricated by multiple processes can be combined. By constructing a 
device in this way, this has the further effect that higher integration 
can be achieved. 

In the working example described above, a case using bumps (6) was 
explained, but it is also possible to use a thick plated layer such as 
metal stretched over pads (7) on either chip (la) or (lb) and either 
chip (2a) or (2b) . 

Moreover, although omitted from the explanation given above, as the 
method for connecting between chips (lb) and (2a) , a method such as 
standard die bonding was employed. 
(Effects of the Invention) 

As explained above, by laminating laminated chips in which the 
circuit surfaces of two or more chips face each other and that are 
electrically connected using bumps or the like and fixed to each other, 
this invention has the effect that it is designed to achieve high 
integration and eliminates the protective layer required in devices by 
prior art. 
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4. Brief Explanation of the Figures 

Figure 1 and Figure 4 are each a section that shows one working 
example of this invention. Figure 2 is a plan and Figure 3 is a section 
that show a semiconductor device by prior art. 

In the figures, (la), (lb), (2a), and (2b) are integrated circuit 
chips, (4) represents wires, (6) is an electromechanical bonding means, 
and both (10) and (20) are laminated chips. 

Moreover, in the figures, the same part numbers indicate the same 
or corresponding parts. 
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Figure 1 

la, lb, 2a, 2b: chips 
4 : wire 

6 : electromechanical bonding means 
10: lower laminated chip 
20: upper laminated chip 




Figure 3 



Figure 4 



